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ABSTRACT

For this study, I used the urine of 100 dental laboratroy technicians and 24 students in Chonbuk

region. The purposes of this study were to investigate concentrations of cadmium (Cd), nickel (Ni)

and chromium (Cr) in the air of dental laboratories.

The results were as follows:

1.

The concentrations of Cd is 0.0115mg/ m in the porcelain part, 0.0090mg / m’ in the polishing
part, that of Ni is 0.2864mg/ m’ in the porcelain part, 0.3188mg/ n in the polishing part, that of
Cr is 0.0448mg / m’ in the porcelain part, 0.1032mg / m’ in the polishing part.

. The concentrations of Cd, Ni and Cr in the technicians urine are 3.06 ug /I, 44.55 g /! and 14.58

pg/l Those of students, urine as the control group are 1.93 ug /!, 19.05ug/! and 7.48 ug/ 1
There is significant difference between experimental group and control group (P < 0.01).

. Watching for age and working place, 31-40 years age group reveals the highest group in the con-

centrations of Cd. Over 41 year age group represents the highest group in the concentrations of Ni
and Cr (P < 0.01)

The concentration of Cd turns up the highest in the partial part and that of Ni and Cr appears the
highest in the polishing part (P < 0.01).

Looking into working age, over 7 year group is the highest group in the concentrations of all
investigated(P < 0.05).
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Table 1. Analysis conditions in atomic
absorption spectrophotometer.

Elements
. . ickel .
Condition Cadmium Nickel Chromuim

Lamp Current

(@A) 4 7 4
Slit width

iy 0.5 0.2 0.2
Wave length 228.8 3519 232.0

(nm)
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AN A 22} 0.0115+0.0026mg/ n, 0.0090%0.
0095mg/ m'E. VFeERytcl

A& dvk Mol A 0.3188:+0. 1036mg/ o, =
YA A A 0. 2864 20. 0903mg/ ni 2 HERRETH,

AJR FE 2F BRE SA BA Hnt 2
Mol A ztzt 0.0448£0.0072mg/ nf, 0.1032%0.
0270mg/ m' 2 YERGTHP<0.01).
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AT =¥ 7t=d FFL 3.06+£0.91 ug/ /0]
AL, HETFL 1.93+0.3Bug/19 ¥ 2AT
(P<0.01).

AET uF UAYFL 44.55114.84 ug/ 01
I, HEFLS 19.0543.19ug/19 ¥5E HAL
& 27F AT (P<0.01).
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Lo AFHF S ST AolE BAY

dBEE k3 AlEFE R A9 vs@ E¥xa
vhebidth 31—4041 7} 3.2840.91 pg/I2 7MY &
U 414014 3.0440.55 g /1, 21—304 7} 2.68
+0.87ug /(2 YEIRYT YW S=g FEe
Hels 27 el

YA FEE 414 o]do] 56.58+16.83 ug/ 2
¥ FEE HYR, 31—40M 7 47.6+£14.56 4

Table 2. Cadmium, nickel and chromium concentrations of air in each working place.

(Unit: mg/m?3)

\

Metal ; .
Working M Cadmium(TLV:0.05)

Nickel(TLV:1.0) Chromium(TLV:0.5)

0. 0115 +0. 0026
(0. 0084 ~0. 0167)

0. 0090 3 0. 0095
(0. 042 ~0.0181)

0. 936

Porceiain part

Ploishing part
F. Value

0. 2864 + 0. 0903
(0. 2115 ~0. 5317)

0. 3188 3- 0. 1036
(0. 0245~ 0. 5166)

0. 806

0. 0448 +-0. 0072
(0.0319~0. 0594)

0. 1032+ 0. 0270
(0.0397 ~0.1370)

65.025%*

**p < (.01 mean#S.D.

(  )iRange

*TLV; Threshold limit value(ACGIH;American conference of governmental industrial hygicnists 1988-89).

Table. 3. Urinary cadmium, nickle and chromicom concentrations by each group.

( Unit: ug/l)
—— . .

Gronp w Cadmium Nickel Chromium
Experimental 3.06+0.91 44.55+ 14. 84 14.58+ 2.76
STO“P(N=62) (1.72~5.19) (23.19~172.19) (10.01~25.11)
Control 1.93+0.35 19.05+ 3.19 7.48+ 2.38
STOUP(N=24) (1.244+2.5) (13.19~24.15) (3.98~12.17)
F.Value 6. 69** 21. 64™ 1. 35%*

**p < 0.01 meantS.D.
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<0.05).

AFE T2 414 o)e] 18.38+2. 13 ug /18 |}
Epst i, 214 —30AM 15.16+3.63 «g /1, 31—4047}
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0.91 pg /I, 7Aool 3.24+0.89 g/, 3—
4.9d30) 2.81+0.89 g/ 1, 33 ol3tE 2.42+0.66
pg/l2 GEbD, 28 d £ 3 Jl=f FEE
% aolE BRI (P<0.05).

Table 4. Urinary cadmium, nickel and chromjum concentrations by age.

(Unit ; ug/l)
fet .- . .
Metal Cadmium Nickel Chromijum.
Age ,
30 (N = 21) 2. 68 0. 87 36. 19+ 10. 79 15.16 + 3. 63
31 ~ 40 (N = 36) 3.28+0.91 47. 76 + 14. 56 13.71+1. 50
41~ (N=5) 3.04+0.55 56. 58 + 16. 83 18. 38+2.13
F.Value ~ 3.045 0. 940* 8. T03**

*p<0.05 **p<0.01 mean:S.D.

Table 5. Urinary cadmium, nickel and chromium concentrations by working place.

(Unit; ug/1),

Working plase Metal Cadmium Nickel Chromium
Crown & bridge part (N= 15) 2,494 0. 32 50. 83 + 15. 07 14. 08+ 1. 37
Porcelain part (N=24) 3.50+0. 93 38. 65+ 11. 94 13.33+ 2. 11
Polishing part (N= 14) 2.39+0.74 37.62+10. 75 17.354+3.74
Partial (N=9) 3.83 +0.24 60. 61+ 11. 48 14.42 +1. 06
F. Value 14, 25%* 9. 482%F 9. 080**

** P {0.01 mean +S.D,
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Table 6. Urinary cadrmium, nickel and chromium concentration by working age.

(Unit; ug/i)

;rki.ng a2 Metal Cadmium Nickel Chromium
~3 (N=12) 2.42+ 0. 66 34.98+10.72 14.70+ 4.29
3~4.9(N= 6) 2.81+0.89 40. 89+ 14. 39 13.81 £ 1. 73
5~6.9(N=16) 3.29+0. 91 43.10412.19 14.30+1. 92
7 (N=28) 3.2440.89 50. 27+ 15. 84 14. 86 + 2. 62
F. Value 3.204* 3.637% 0. 300
* P¢0.05 mean=+S, D,
25 ded U wxE 7dolate) 50.27+15. vl &) 3.2%2 oL Fe Ax 548 Jepd
Blug/l, 5—6.99& 43.10%12. 19ug/ 18 B5E =
HYR 3-4.992 40.89+14.394¢ /9] FEE U B ZAIAM 5d YA FEE 44.5ug/12
Bz, 33 oldle] 1FL 34.98+10.724g/ 19 A ey 19.05ug/1 9 AUV 15~304u
FEE BYon, 2% dsd uE Ud yE= g/l #& 4AE B Ax 7)FHAA A
Fo 3 Aol BT (p<0.05). He YA -89 75 el 67~-98%9 &4
27 W A8 PEE 7904 21§5S 14,86 o2 5o Av] Wi Az A YA P
+2.62ug/1, 3001519 1§ L 14.70%4.29 u =437 YeiMe o3 gE ¥ ohde Y A
g/l 5—-6.939 I§L 14.30%+1.92ug/!, ¥X% 9] W&o EES AR sk o]t Heljrfe
5 BT 3-4.999) TEFL 13.81+1.73ug/19 ZARE A4 R0 g o] Folz{o} g}
FEE BTN Table 6). A AEHH £z AL aFN M F
83 #Yve Hge 3 37 AFRT 67 A8
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